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ABSTRACT : PURPOSE: To eliminate the need for a chemical etching treatment by growing the crystal 
film of a magneto-optical material only in the hollow grooves provided on a substrate 
surface to form a waveguide layer and forming a coating layer thereon. 

CONSTITUTION: A photoresist film is formed in the part to be formed with the optical 
wave guide by a resist pattern on the substrate 1 and a metallic film is formed by 
sputtering, etc., over the entire surface; thereafter, the metallic film on the resist pattern is 
removed together with the resist to expose only the part to be formed with the optical wave 
guide and is subjected to an ion beam etching or the like to form the hollow groove 2 
having the inside surface of a specular surface state. A single crystal film 3 is grown over 
the entire surface of the substrate 1 if an operation to grow the single crystal is carried out. 
The optical wave guide 4 consisting of the single crystal film existing only in the hollow 
groove is formed if the single crystal film formed in the part exclusive of the hollow groove 
2 of the part to be formed with the optical wave guide is removed by polishing. The surface 
of the single crystal film 4 in the hollow groove 2 is also made into the specular state by 
polishing and, therefore, the coating layer 5 can be formed thereon. The need for a stage 
for etching the crystalline film to remove the unnecessary part and to shape the film is 
eliminated in this way and the accuracy and efficient mass production is possible. 

COPYRIGHT: (C)1990,JPO&Japio 



BNSDOCID: <JP_ 402251 91 2A_AJ_> 



® 0 * g 4# 8* /r ( JP) ©&&&m$:M 

©tkm&W&U (a) ¥2-251912 

©Int.Cl. 5 WHC^ JrfifiEg#^ @>&B§ 2 ¥(1990)10/1 9 H 

G 02 B 6/12 L 7036-2H 

M 7036-2H 
27/28 A 8106-2H 



|[ Tl -71935 
@tB 61 ¥ 1 (1989) 3 /3Z7B 

@» W * « * 3£ ft-?-!g:^:grp7srFaBT3Tg200#ife f^^^l^thf 5 ! 

@ss 93 * s # # £ tt***sm?BriaiBr3Ti2oo#jfi -ftf^^M 

©56 « * Uj ffl S ft tt***SmST»BBr3TiZ0O»lfe << t'r >«ic*ttRr 

©ill 8 A -f fcT r v »5££it tt***am»BBBT2TB 1 #* 
Oft 9 A m + 5E 



151 a 5 

2 . ft If M * 0) lu IS 

1. S£S£CCQIS£Kt?. r<7)D£lfS0>*CHi* 
ft n T?'> «e < tfc«ffifflJ:i:fi59HUt4: 

2. s&sisc pautes ft. :«Sffi«ffiist: 
&*cir&eftfeteflB*i*£i. dd » « * k e 

3. stissccflffifccri?, aocwnawrow* 

fl>*ifi*!lie*Bfc4'l,. &tt?-SB£9£SC 

-55 



3. 89ic0t¥itafclit91 

-<£g±a>fijfB£m 
fHtt$J8ft«nT^5)t7'f y u - * turti. 

*B*fflnfcnfci*&ffKBT-f y U - * H R 

a<itn4. xiE*i*. iciiftiriii, <£3 

* Mt ft * , loffl«tfS^t^^«H 
t4, Bftft?«BWSn*J8tt&ffB9tt£ft 
7-f yi/-***«F»finTV»6(«Atf»»BB60- 
4928l*££. ttntt60-1076l6#fttt*B). 

*IT. * (ft B A (2 . ftK»BBBS*7-fV 
l/-^t LT. KtSASS. It * - * v 



BNSDOCID; <JP. -402251 9 1 2A__ L> 



3363-144694 ^). 

a-Cti. $ * fc JUJtSftKC It^Wx y * > V 

§>%t 4 v u - * *>xmz&&T &iz& 

4. 

Ed *► , * R 9H1 * SttftSCQgffifcSt?. r CD 

# 3 # c s r i* * stssscawtefc^ttw 



1581^2-251912 (2) 

[HIttCOWCWT. GD » fc ) ft « tt . C CO G£U» CD 

JfmS-ttiRilCSfcRfetf&oTt/, £ « CO » * CD * 

*»qiI-pfflfc*ft»«fct/Ttt. # K V x ? A • 
*'J9i»'if-*9 h (GGG, Cd.Ca.O, */7'J9 
A - # >J »> A - v h (S»CC, Sn.Ga.O. .K * * 

^ A - # 'J A - -y h (NdCC, Nd.Ga.O, . ) ft £ 



IX ffi * © c * « . 

4 iz li . OT * tf (0 * ffi J: 4 . 
* CO IB I CO # £ tt , S&SSfC 

#-* v KYIC. Y.Fe.O..), -f -y h U O A'7;U 
Un^-^v h (TAG, Y.Aft.O.,), 4 fc tt * 



»B»»(rfK';9A-«*-*v h CGdIG) £K 
B#«tti*C(Bi f T).Fe.0 1 .)«! 4f)»rf-* v h *S 
fi S 4- £ tfJB vi »b n & . 

ji/ft, <t ift « as ccvDte) , #***x e# * 
* r- ff & ^ . 

6. ^QS&lCWISAflU* fftf£ * * % 

B CD *n< , jfc9ttJftJBttni#6>iS]ffirtlcfci|L|£A 

B *< W I* L , tfcBDWJBl^^flff^KtiWISfitttf 

CD SC^CJgJSZ S ftfc m»S S.R * 6 t . 553 



-56- 



BNSDOCID: <JP_102251912A_I_> 



©fate j: y n & -txntfttf * l h. cweFatcao 

T5FIUHT, Sffi*WH!ir4wfcC!)4>&^$ff 
ffltt»-7-4)*7y-£ffl^4 > t, S ffi 0) ¥ f? BE 

T?&*. r0>9fffl#©*i:LT(i0*l;ti*Afl.O. ffi 

wO^^icir, &S0>GDft0>&£isARtfj& 

(YIC. Y.Fe.O,.), -ft/ h y 1 A- 7 5 - $ A # 
-* v MYAG, Y.A 4 .0. .), * -f- 4) flf & # ( # 

* ((Bi,Y).Fe.O, . & tT) 0 * v Vte&WiUZ 

ffi *r* J: U fc 0.005 — 0. 05 /> S < f £ . X •£ <0 m 

£fettAff*aftftfcflii4>*&'e3 

feCtyRAafifcfffcttfcg*,-^ ft fi ft ft 

cftangftrtBicuisABtfwai, z o oa m * 
u >i«i??ii/f>«r»at6:ti:j: y eg & 

flK£ai/&tiABCB**&(2r::J:tt<Hft£ 
T & Z btfVt . X«*E<&G3&830>*KtSAK 

xtt^/<v5y>^fl>*T*isfiai:ats^ % ^ 

-57 



»BBT2-2519l2 (3) 

r-Ai:t*^JLi». C <B W a #5 /i aft T<0» 
CVDfc, MBEfe, * j\ v * y > 

BCBftft¥#a0lSAn*att<¥fcjfeLTI<3fl$ 
4>*C ISA R(<*3&A) £ 5 ■£ , * o & ^ 4 

s«iffi^(»*cr6fc»cigrfflffiioxii, en « an 

T ft 13000 J: yantifl)t)Bn6fl5tf»J un, 



j»& JKBtstMR u t o * . ce^x, sfiftaro 
30*31= UTft*ft&Gama®*c£An* 
let y , GDf»e5n^^$nfc^a!a5E^fii.6. 

*LT, *<0-ttC&Rfl«r«Jf&fS. IS 

1) GGG*|3A9x/\*asaai,fett. 7 * h 

^^hi2ffl, Sft&tfQlffefeRC * v . 9 

fitt«:Je&T$BJI#Cffll0Mntf>l'y* h /t * - 

2) * G> ft . Rf ( S J5S 3£ ) X /t y * 'J > <T £ e J: 

<BTitft«Rfc h fc&Cftft£T 4. SPS, <s 

]O<cB0iftRtt*j0j£e*6gfttt¥£AttEfiF 



BNSDOCID: <JP„402251912A_I_> 



>H, * 0> « o fc 
Ti&«R 7 v*:*Bft:*-l: 1:50 
£ 0 fc. 

5) C 0> x^\ $ LPE(SEIB x hT * * 5/ t AOdcfi 
WfifcSSK -b -y h , PbO,Bi,0.,B,0. 7 9 *J Q X 
dt^tl/fcBi.Y.Fe.Aft.O, , +PbO+Bi , 0. + B. 0. 0 ffi 

(Bi,T).(F« r a a ).o,.*tsa»ffi 
ftoxAjiKWjatufc. w * * # « . s ffi @e » 

lOOrpn. ^fi£ad£840r, W J* 5* W 5 # V ft o . 
fc^*C£ffi£tae»10 00rpoT-5#TO[HJIcSttT:7 
? v * * » »J «> U . » » © * . # tt K 1 2 W M B 

A A 5 ft* £ U fe . 

6) :ni:i:tj, £ x/\<0 C3^5 * a SI 



HIS ¥2-251912 (4) 

fc<Bi,Y). (Fe.A £>.0,.atiai9Kft<ftftUfc. 
£A ft .0. * 5 - (8Sn. 1 i3 J: m »C3 (7) 

9x/\tt*?y--e»«fcA,*flF»*n*^fc*t>, 

7) i 0»Rffi*iK» *8or 'J >H(T-5»raft* 
ivf >nf:fil, LPE&ft WjfcKffltC -fe i/H, 
PbO t B,0,t79f 9^J*»t L fcY.Fe.O. . *PbO+ 
B.O. OS^fciiiflS **t»* Y.Ke.O. . ^ ^ ffl ?W B!t 0 
XAjiJCtf&biSBJBfcT&fSLfc. * J* jfe tt , 
35« EHEtt 100rpn» W Efc £ &92CC , 1Tl«0»m30 
#T*&ofc. fcnT-SB £ BHBtt3 000rpn?5#m 

8) 3 a i: i: U . V X. /\0) tZB-~9 ft nO) Sift 

9) mfcm»sai»fijc. <£> 500CroBff «: ep 



HDL, He-Ne U - If (1. 15 v n) £ ffi n T 7 4 V U - 
2/ a >tt£ira3eLfetZ6» 29dB<Otf » ft . 
Btt ff 2 

1) GGG«ISA9xAfcftiEfflflVLfe1fc. V*h 

h fcfififc BA&tf«ttfl9ICJ:»J. V 

> * Btil Lfc. 

2) RfX/ty * y >^ffi(C J: UTiftAK 

^Kt^trwi-r^. bp*, io*ii>coi!*asft.fcj& 

l&3tt&fflJ£l*J|l|&AttBffBB«>*S£:ftU, 
*ftfl^fl)B»H:TiA«llC «t U KB £ ftT t* « 

3) fcv»-C. -f*;/£-Z*x**>*»«lc-fcy 
H, WiSEIS«:^fiJt$ir6BP^J!i^ai$5M0i:4*4 

4) J: y , a«i:oafi«)»«» 

5) ftfe">i^*?ff«36»<2poi:«cftJi^C 



BNSDOCID <JP.402251912A_I.> 



6) 9 xa fcLPEtfft $^SS S Ct*;K PbO, 
Bi.O. ,B.O. * 7 ? y £ * L fcBi, Y.Fe.A ft . 
0, ,+Bi,0.4PbO+B.O, OS^anttffl^T-, (Bi.Y). 
(Fe, A ft ).0,.J|l|SA»K*9x/\±lCirfcLfc. 
Wfcfcfttt, X«(a! tcftlOOrpm, W S &840T: , 

ff^BSras^t'ftofc. K^r-SB&iaGftiooo 

rp«t»5«MBte*1tT7 9-;^^*fi»J«y, «i 

ftofit* Kttt: i2^M«i«r 4 z 1 1: J: y «t 

7) WifilSK^t: (4, 5~~6Mti<0&H*;<Bi,Y). 
(Fe.Aft ).0,.«t£A»B^dtft 

o fe. 

8) ft^T-. 0.5 ^ i>0 7 ;i/ 5 t- X 9 'J - T* <?Fffl U 
tt:^, ^tt t #T 4 (Di, V). (Fc,A ft ). 

9) mBBSVBB trBor *J >BT55tlHIft4t 
"x v * > ^ U tz , LPEfi£ ft W J$ K tB t: -S -> H, 



PbO, B,0,i77 v 0 X £ U fcY.Fe.O, ,+PbO+ 
B.O. O *T*, Y.Fe.O,, **SS8Bft 0 

i/\J:i:Wfi!Jl!a«ffl^Jg(ailfe. UtffcfciiS 
fiBtsftlOOrpa. flfciaffifi20T: . Wfi)t*§TO30# 

6aT77»;ntfiy«IU, tfc & CO & , Kfil 
io) ;*vi: j: y, $ & a * g A -t C7-8 ? a 

ff ttY.Fe,0,.*«aA*nftfttft O, 2JBt8ig<3 7 

ID ftfettttAffJffC. *>500GCD1B* ft 

Wtt U. He-NeU-if C1.15M«)ft ffl^T 7-f V U- 
i/3>tfcS:SSSbfci:C^. 28dB<?Dflttatfc * ftfc. 

>r v i/ - * ft ra & a < ^oi6**<*a'e«ft. 



HBT2-251912 (5) 
a # a 6 . f u, fefcAssssccgfiiftfttt- 

* HI T? * ft . €£ o T , * # tC J: *l t fi3^h 
"eJ:E«a«>»B*ttflH*7-< VU-5 ft WifiT 

4 . &i be «> n « ft n 93 

«l-4Htt, *8B#i£0>«ifiifi&(7>-fc!ft * 
Ufc»RW*Sft7-fVI/-5iOWiBH-eJl56. 

K8«CC*I3 ftK ft Wfifc $ it fc Br ffi 13 . g3®li 

&ani(cJiLisaiRft»dE««&^t>»^fi%«tt 

fi*7-fVl/-5t««HfBIT*«. 
I~S« 2 -IH] ft 3- ££13 

5 -ft a 0 



sr / 

2 



% 2 EI 



m 3 



% 4 0 



-59- 

BNSDOCID: <JP_402251912A_L> 



